Diet effects on membrane phospholipid fatty acids and mitochondrial function in BHE rats.
The effects of feeding a 5% corn oil or coconut oil diet on the composition of hepatic phospholipid fatty acids and on hepatic mitochondrial function were studied. Male BHE weanling rats were fed a 65% starch diet containing 5% corn or coconut oil. Rats were decapitated, and hepatic tissue was used for phospholipid fatty acid analysis and for the preparation of mitochondria. Mitochondrial ATPase activity, alpha-glycerophosphate and malate-aspartate shuttle activity, and succinate- or pyruvate-supported respiration were determined. Livers from rats fed the coconut oil diet had more saturated phospholipid fatty acids than those from rats fed the corn oil diet. ATPase activity and the activity of the malate-aspartate shuttle were not affected by diet. The activity of the alpha-glycerophosphate shuttle was greater in rats fed the coconut oil diet than in rats fed the corn oil diet. Succinate-supported state 3 respiration was not affected by diet, whereas succinate-supported state 4 respiration was higher in mitochondria from rats fed coconut oil than in rats fed corn oil. Evidence of uncoupling of pyruvate-supported respiration from ATP synthesis was observed in mitochondria from rats fed coconut oil but not in rats fed corn oil. These observations suggest that the inherent tendency of the BHE rat toward looser coupling of respiration to ATP synthesis is potentiated by the feeding of the highly saturated fat, hydrogenated coconut oil.